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(54) Control of modulation process based on detected error rate 



(57) A communicating apparatus which received a 
signal transmitted from external equipment detects a 
transmitting situation of a transmission path by an error 
state of the reception signal The communicating appa- 
ratus controls a modulating process of an information 
signal which is transmitted in accordance with the trans- 



mitting situation detected by the error state. Thus, the 
modulating process of the transmission signal is con- 
trolled in accordance with an environment of the trans- 
mission path and a process such that a transmission er- 
ror rate and an information amount are optimum can be 
realized. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to information signal commu- 
nicating apparatus, method, and system and, more par- 
ticularly, to a modulating process of an information sig- 
nal which is transmitted through a transmission path. 

Related Background Art 

Generally, in a spread spectrum communication by 
the direct spread system, a spread modulation is per- 
formed to an information signal (baseband signal) to be 
transmitted by using a spread code series such as a 
pseudo noise code (PN code) or the like, thereby form- 
ing a spread modulation signal of a band width that is 
extremely wider than that of the baseband signal. The 
spread modulation signal is further converted into a ra- 
dio frequency (RF) signal by using a PSK (phase shift 
keying), FSK (frequency shift keying), or the like and is 
transmitted to the reception side. 

On the reception side, the received RF signal is de- 
modulated to the spread modulation signal before trans- 
mission. Subsequently, the reception side obtains a cor- 
relation with the spread modulation signal by using the 
spread code series used on the transmission side 
(namely, a reverse spread modulating process is per- 
formed) and converts the spread modulation signal to 
the baseband signal before transmission. 

According to such a spread spectrum modulation 
system, a band width of the transmission signal is ex- 
tremely wider than that of an information signal. There- 
fore, under a condition such that the band width of the 
transmission path is constant, an amount of information 
to be transmitted is fairly smaller than that of the con- 
ventional radio communication system and only a low 
transmission speed can be realized. 

As a method of solving the above problem, there is 
a method called a code division multiplex. According to 
this method, the information signal to be transmitted is 
divided into a plurality of parallel data and each data is 
spread modulated by a plurality of different spread code 
series. Subsequently, those spread modulation data is 
multiplexed and is converted into the RF signal and is 
transmitted. By using this method, a high speed data 
transmission can be realized even under a condition 
such that the band width of the transmission path is con- 
stant. 

However, the above code division multiplex has the 
following problems. For example, as the multiplex 
number increases in order to transmit a larger amount 
of information, a phenomenon called a multipath fading 
is likely to occur. According to such a phenomenon, 
when a direct wave and a reflection wave whose phase 
differs from that of the direct wave are interfered, an 



electric power level of the reception signal deteriorates. 
Due to an influence by such a phenomenon, when the 
multiplex number is increased, an amount of errors 
which are caused in the transmission signal increases, 
5 so that there is a problem such that a communication 
fault or a communication stop occurs. 

Further, under an environment of the transmission 
path such that noises which are mixed into the transmis- 
sion signal change with the elapse of time, it is neces- 
sary to set the multiplex number in accordance with the 
environment of the transmission path. However, since it 
is difficult to detect the noises which are mixed during 
the communication, it is very difficult to control the infor- 
mation amount in accordance with the environment of 
the transmission path. 

SUMMARY OF THE INVENTION 

A concern of the present invention is to solve the 
above-described problems. 

Another concern of the invention is to provide an 
information signal communicating apparatus in which, 
by controlling a modulating process of a transmission 
signal in accordance with an environment of a transmis- 
sion path, a process such as to make a transmission 
error rate and an information amount optimum is real- 
ized. 

As one preferred embodiment according to the in- 
vention, there is provided an information signal commu- 
nicating apparatus comprising: (a) receiving means for 
receiving a signal transmitted from an outside; (b) de- 
tecting means for detecting an error state of the recep- 
tion signal received by the receiving means; (c) modu- 
lating means for modulating an information signal in ac- 
cordance with a detection result of the detecting means; 
and (d) output means for outputting the information sig- 
nal modulated by the modulating means. 

According to another embodiment of the invention, 
there is provided an information signal communicating 
apparatus comprising: (a) receiving means for receiving 
a signal to which an error detection code is added; (b) 
detecting means for detecting an error rate of the signal 
received by the receiving means by using the error de- 
tection code; (c) modulating means for modulating an 
information signal; and (d) control means for controlling 
a modulating process of the modulating means in ac- 
cordance with a detection result of the detecting means. 

According to still another embodiment of the inven- 
tion, there is provided an information signal communi- 
cating apparatus comprising: (a) modulating means for 
modulating an information signal; (b) output means for 
outputting the information signal modulated by the mod- 
ulating means; (c) receiving means for receiving exter- 
nal error information; and (d) control means for control- 
ling a modulating process of the modulating means in 
accordance with the error information received by the 
receiving means. 

According to further another embodiment of the in- 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 833 475 A2 



4 



vention, there is provided an information signal commu- 
nicating apparatus comprising: (a) dividing means for di- 
viding an inputted information signal into one or more 
data trains; (b) forming means for forming one or more 
different code series; (c) modulating means for modu- s 
lating each of the one or more data trains by using the 
one or more different code trains; (d) detecting means 
for detecting a transmitting situation by an error state of 
a signal which was transmitted in the past; and (e) con- 
trol means for controlling the number of divisions of the 
dividing means in accordance with a detection result of 
the detecting means. 

A further concern of the invention is to provide an 
information signal communicating apparatus in which 
an information signal which was modulated such as to 
make a transmission error rate and an information 
amount optimum in accordance with an environment of 
a transmission path can be received. 

As one preferred embodiment, according to the 
present invention, there is provided an information sig- 
nal communicating apparatus comprising: (a) receiving 
means for receiving an information signal which was 
modulation processed in accordance with an error state 
of a signal which was transmitted in the past; (b) dis- 
criminating means for discriminating the modulating 
process of the information signal received by the receiv- 
ing means; and (c) demodulating means for demodulat- 
ing the information signal in accordance with a discrim- 
ination result of the discriminating means. 

A concern of the invention is to provide an informa- 
tion signal communication system in which by control- 
ling a modulating process of a transmission signal in ac- 
cordance with an environment of a transmission path, a 
process such as to make a transmission error rate and 
an information signal optimum is realized. 

As one preferred embodiment according to the in- 
vention, there is provided an information signal commu- 
nication system comprising: (a) receiving means for re- 
ceiving a signal transmitted from an outside; (b) detect- 
ing means for detecting an error state of the signal re- 
ceived by the receiving means; (c) transmitting means 
for transmitting error information indicative of the error 
state detected by the detecting means; and (d) modu- 
lating means for modulating an information signal in ac- 
cordance with the error information transmitted by the 
transmitting means. 

Another concern of the invention is to provide an 
information signal communicating method whereby by 
controlling a modulating process of a transmission sig- 
nal in accordance with an environment of a transmission 
path, a process such as to make a transmission error 
rate and an information amount optimum is realized. 

As one preferred embodiment according to the in- 
vention, there is provided an information signal commu- 
nicating method comprising: (a) a receiving step of re- 
ceiving a signal transmitted from an outside; (b) a de- 
tecting step of detecting an error state of the reception 
signal received in the receiving step; (c) a modulating 



step of modulating an information signal in accordance 
with a detection result obtained in the detecting step; 
and (d) an output step of outputting the information sig- 
nal modulated in the modulating step. 

According to another embodiment of the invention, 
there is provided an information signal communicating 
method comprising: (a) a receiving step of receiving a 
signal to which an error detection code is added; (b) a 
detecting step of detecting an error rate of the signal 
received in the receiving step by using the error detec- 
tion code; (c) a modulating step of modulating an infor- 
mation signal; and (d) a control step of controlling a mod- 
ulating process in the modulating step in accordance 
with a detection result obtained in the detecting step. 

According to another embodiment of the invention, 
there is provided an information signal communicating 
method comprising: (a) a modulating step of modulating 
an information signal; (b) an output step of outputting an 
information signal modulated in the modulating step; (c) 
a receiving step of receiving external error information; 
and (d) control means for controlling a modulating proc- 
ess in the modulating step in accordance with error in- 
formation received in the receiving step. 

According to another embodiment of the invention, 
there is provided an information signal communicating 
method comprising: (a) a dividing step of dividing an in- 
putted information signal into one or more data trains; 
(b) a forming step of forming one or more different code 
series; (c) a modulating step of modulating each of the 
one or more data trains by using the one or more differ- 
ent code series; (d) a detecting step of detecting a trans- 
mitting situation by an error state of a signal which was 
transmitted in the past; and (e) a control step of control- 
ling the number of divisions in the dividing step in ac- 
cordance with a detection result obtained in the detect- 
ing step. 

A further concern of the invention is to provide an 
information signal communicating method whereby an 
information signal which was modulated such that a 
transmission error rate and an information amount are 
made optimum in accordance with an environment of a 
transmission path can be received. 

As another preferred embodiment of the invention, 
there is provided an information signal communicating 
method comprising: (a) a receiving step of receiving an 
information signal which was modulation processed in 
accordance with an error state of a signal which was 
transmitted in the past; (b) a discriminating step of dis- 
criminating the modulating process of the information 
signal received in the receiving step; and (c) a demod- 
ulating step of demodulating the information signal in ac- 
cordance with a discrimination result obtained in the dis- 
criminating step. 

Still other features of the present invention, and the 
advantages thereof, will become fully apparent from the 
following detailed description of the embodiments. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a construction of 
a radio communicating apparatus (A) according to 
the first embodiment of the invention; 
Fig. 2 is a block diagram showing a construction of 
a radio communicating apparatus (B) according to 
the first embodiment of the invention; 
Fig. 3 is a block diagram showing a construction of 
a transmitting circuit having spread spectrum com- 
munication units 108 and 202 in the first embodi- 
ment of the invention; 

Fig. 4 is a block diagram showing a construction of 
a receiving circuit having the spread spectrum com- 
munication units 108 and 202 in the first embodi- 
ment of the invention; 

Fig. 5 is a block diagram showing a construction of 
a radio communicating apparatus (A) according to 
the second embodiment of the invention; and 
Fig. 6 is a block diagram showing a construction of 
a radio communicating apparatus (B) according to 
the second embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments of the present inven- 
tion will be described in detail hereinafter with reference 
to the accompanying drawings. 

(First embodiment) 

Figs. 1 and 2 are block diagrams showing a radio 
communicating apparatus (A) and a radio communicat- 
ing apparatus (B) using a spread spectrum communica- 
tion (code division multiplex) as a first embodiment ac- 
cording to the invention. The radio communicating ap- 
paratus (A) of Fig. 1 and the radio communicating ap- 
paratus (B) of Fig. 2 bidirectionally execute radio trans- 
missions. 

In Fig. 1, reference numeral 101 denotes a lens for 
receiving an optical image of an object to be photo- 
graphed; 102 an image pickup element for converting 
the received optical image of the object into an image 
pickup signal; 1 03 a CDS/AGC for sampling and holding 
the image pickup signal and setting a proper signal level; 
104 a digital signal processing circuit for A/D converting 
an analog image pickup signal outputted from the CDS/ 
AGC 103 and converting it into an image signal of the 
standard television system such as an NTSC system or 
the like; 105 an image compression circuit/subsampling 
circuit; 106 a communication protocol unit for converting 
a digital image signal which was compressed on a pre- 
determined block unit basis into digital image data of a 
predetermined unit adapted to be transmitted by the 
spread spectrum communication system; 107 a micro- 
computer; 108 a spread spectrum communication unit; 
109 a transmission error detecting circuit; and 110 an 



antenna. 

In Fig. 2, reference numeral 201 denotes an anten- 
na; 202 a spread spectrum communication unit for de- 
tecting a transmission signal received by the antenna 
5 201 ; 203 a transmission error detecting circuit; 204 an 
image extending circuit for extending received image 
signal data; 205 a communication protocol unit for per- 
forming a control to convert the detected signal into the 
digital image signal before the transmission; 206 a mi- 
crocomputer; 207 an NTSC encoder for outputting the 
received digital image signal of the standard television 
system to a monitor 208; and 208 the monitor. 

The operations of the radio communicating appara- 
tuses (A) and (B) constructed as mentioned above will 
be described hereinbelow. 

An optical image of the object captured by the lens 
101 in the radio communicating apparatus (A) is con- 
verted into a digital image signal of the standard televi- 
sion system such as an NTSC system or the like via the 
image pickup element 102, CDS/AGS 103, and digital 
signal processing circuit 1 04. The digital image signal is 
subjected to a predetermined image compression en- 
coding process or, in accordance with necessity, a proc- 
ess for reducing the number of frames by the image 
compression circuit/subsampling circuit 105 in order to 
reduce an amount of data. The communication protocol 
unit 106 converts the digital image signal compressed 
on a predetermined block unit basis into digital image 
data of a predetermined unit adapted to be transmitted 
by the spread spectrum system. The digital image data 
is inputted to the spread spectrum communication unit 
108 and is packeted in a predetermined transmission 
format. After that, the packet data is spread modulated 
by the code division multiplex and the resultant data is 
radio transmitted via the antenna 110. 

A reception signal received by the antenna 201 in 
the radio communicating apparatus (B) is reverse 
spread modulated by the spread spectrum communica- 
tion unit 202 every digital image data of the predeter- 
mined unit and the resultant data is supplied to the com- 
munication protocol unit 205. Further, the communica- 
tion protocol unit 205 performs an extending process to 
an image signal composed of a plurality of digital image 
data by using the image extending circuit 204 and out- 
puts the resultant data to the monitor 208 via the NTSC 
encoder 207. 

The reception signal received by the antenna 201 
is reverse spread modulated by the spread spectrum 
communication unit 202 and, after that, the data is in- 
putted every digital image data of the predetermined unit 
to the transmission error detecting circuit 203. The 
transmission error detecting circuit 203 detects a trans- 
mission error rate by an error detection code added to 
the reception signal, that is, each digital image data and 
outputs the detection result (the ratio of the error data 
detected from the reception signal of the predetermined 
unit) to the microcomputer 206. The transmission error 
rate is transmitted as error rate data showing the error 
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rate of the reception signal via the communication pro- 
tocol unit 205 and spread spectrum communication unit 
202 and from the antenna 201 to the radio communicat- 
ing apparatus (A). The error rate data which is transmit- 
ted controls the spread modulating process of the radio 
communicating apparatus (B), that is, the number of 
code division multiplexes and also controls the spread 
modulating process of the radio communicating appa- 
ratus (A). 

The transmitted error rate data is received by the 
antenna 110 in the radio communicating apparatus (A) 
and, after that, it is inputted to the spread spectrum com- 
munication unit 108. In the spread spectrum communi- 
cation unit 108, the transmission error rate of the image 
data transmitted to the radio communicating apparatus 
(B) is recognized by the received error rate data. The 
spread spectrum communication unit 108 consequently 
discriminates a state of the transmission path and 
changes the number of channels of the image data 
which is spread spectrum communicated, thereby ena- 
bling an information amount of the transmission signal 
to be controlled so that a transmission speed and a 
transmission quality become optimum. 

With respect to the transmission data itself trans- 
mitted from the spread spectrum communication unit 
202 via the antenna 201 as well, the radio communicat- 
ing apparatus (A) can also detect the transmission error 
rate of the transmission data by the transmission error 
detecting circuit 109. That is, the radio communicating 
apparatus (A) can control the number of channels also 
by detecting the transmission error rate of the data 
transmitted from the radio communicating apparatus (B) 
by the transmission error detecting circuit 109. 

According to the embodiment, therefore, by detect- 
ing the error rate of the transmission signal in one direc- 
tion or bidirection, the number of code division multiplex- 
es according to the situation of the transmission path 
can be set in each radio communicating apparatus. For 
example, the radio communicating apparatus (A) of the 
embodiment has a construction such that the number of 
channels is controlled according to the error rate which 
was obtained latest between the transmission error rate 
detected and transmitted by the radio communicating 
apparatus (B) and the transmission error rate detected 
by the transmission error detecting circuit 109. 

Fig. 3 is a detailed block diagram of a transmitting 
circuit of each of the spread spectrum communication 
units 108 and 202. Fig. 4 is a detailed block diagram of 
a receiving circuit of each of the spread spectrum com- 
munication units 108 and 202. 

In Fig. 3, reference numeral 301 denotes a serial- 
parallel converter for dividing input data (for example, 
image data which was compression coded on a block 
unit basis) which is serially inputted on a predetermined 
block unit basis into (m) (m < n) parallel data and con- 
verting the data into (n) parallel data including the (m) 
parallel data and (n - m) dummy data; 302 a parallel 
number controlling circuit for calculating the number (m) 



of code division multiplexes (hereinbelow, referred to as 
a multiplex number m) by an output from the transmis- 
sion error detecting circuit 109 or 203 or the transmis- 
sion error rate data of the transmission signal transmit- 
5 ted and for controlling the serial-parallel converter 301 , 
a selection signal generating circuit 306, and a gain con- 
trolling circuit 309 in accordance with the calculation re- 
sult; 303 a spread code generating circuit for generating 
(n) different spread code series (PN1 to PNn) and a syn- 
chronism dedicated spread code series PNO; 304-1 to 
304-n multipliers for multiplying the (n) parallel data by 
the (n) spread code series (PN1 to PNn); 305 a switch 
for selecting (n - 1) outputs of the multipliers 304-2 to 
304-n in accordance with the multiplex number (m); 306 
the selection signal generating circuit for controlling the 
switch 305 in accordance with the multiplex number (m); 
307 an adder for adding the synchronism dedicated 
spread code PNO and outputs of the multipliers 304-1 
to 304-n; 308 a radio frequency (RF) converter for con- 
verting an output of the adder 307 into a radio transmis- 
sion frequency; 309 the gain controlling circuit for con- 
trolling an output of a signal which is transmitted from 
the RF converter 308 in accordance with the multiplex 
number (m); 310 an error detection code adding circuit 
for adding a detection code for error detection to input 
data of a predetermined block unit; and 31 1 an antenna. 

In Fig. 4, reference numeral 401 denotes an anten- 
na; 402 a radio frequency (RF) converter; 403 a syn- 
chronizing circuit for compensating and maintaining a 
synchronism for the spread code series and clocks on 
the transmission side; 404 a spread code generating cir- 
cuit for generating the same spread code series as 
those on the transmission side by the code synchronism 
and clock signals generated by the synchronizing circuit 
403; 405 a carrier reproducing circuit for reproducing a 
carrier signal from a spread code for carrier reproduction 
which is outputted from the spread code generating cir- 
cuit 404; 406 a reverse spread modulator for executing 
a reverse spread modulating process to the (m) (m <> n) 
parallel data which was spread modulated; 407 a chan- 
nel number detecting circuit for detecting the number of 
channels from an output of the reverse spread modula- 
tor 406; 408 a parallel number controlling circuit for con- 
trolling a parallel-serial converter 409 in accordance 
with an output of the channel number detecting circuit 
407; and 409 the parallel-serial converter for selecting 
the necessary (m) parallel data from the (n) parallel data 
outputted from the reverse spread modulator 406 in ac- 
cordance with an output of the parallel number control- 
ling circuit 408 and for converting them into a serial data 
train. 

The operations of the transmitting circuit and receiv- 
ing circuit of the spread spectrum communication units 
108 and 202 constructed as mentioned above will be 
described hereinbelow. 

In Fig. 3, the input data of the predetermined block 
unit is inputted to the error detection code adding circuit 
31 0 and is added with a detection code for error detec- 
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tion. The parallel number controlling circuit 302 deter- 
mines the number (m) (m < n) of code division multiplex- 
es of the input data to which the error detection code 
was added from outputs of the transmission error de- 
tecting circuits 109 and 203 or the transmission error 
rate of the transmission signal recognized by the error 
rate data mentioned above. The serial-parallel convert- 
er 301 divides the input data into (m) data in accordance 
with the code division multiplex number (m) and forms 
(n) parallel data including the input data divided into the 
(m) data, (n - m) data among the (n) parallel data is dum- 
my data. 

The spread code generating circuit 303 generates 
(n + 1) different spread codes PNO to PNn having the 
same code period. Among the codes, PNO is the code 
only for the synchronization and carrier reproduction 
and is directly inputted to the adder 307. The rest (n) 
spread code series PN1 to PNn are spread modulated 
with the (m) parallel data outputted from the serial-par- 
allel converter 301 by the (n) multipliers 304-1 to 304-n. 

Among the (n) spread modulated data, necessary 
data is only (m) data [that is, the (n - m) dummy data is 
unnecessary]. The selection signal generating circuit 
306, therefore, selects the (m) data by using the switch 
305. The selected (m) signals are inputted to the adder 

307 together with PNO as a synchronism dedicated sig- 
nal and are multiplexed. 

The adder 307 linearly adds the inputted (m + 1) 
signals [(m) spread modulated signals and the synchro- 
nism dedicated signal PNO], outputs a baseband signal, 
and inputs it to the RF converter 308. The RF converter 

308 converts the baseband signal to a high frequency 
signal having a proper center frequency and transmits 
it by the antenna 31 1 . 

In Fig. 4, a reception signal received by the antenna 

401 is properly filtered and amplified by the RF converter 

402 and is converted into a proper intermediate frequen- 
cy band signal, and the signal is outputted. The recep- 
tion signal is inputted to the synchronizing circuit 403. 
In the synchronizing circuit 403, synchronization of the 
spread code series and the synchronization of the clock 
for the reception signal are established and the code 
synchronism and clock signals are outputted to the 
spread code generating circuit 404. 

After the synchronization was established by the 
synchronizing circuit 403, the spread code generating 
circuit 404 generates a clock and a plurality of spread 
code series in which phases of the code series coincide 
for the plurality of spread code series on the transmis- 
sion side. Among the plurality of spread codes, the syn- 
chronism dedicated spread code PNO is inputted to the 
carrier reproducing circuit 405. The carrier reproducing 
circuit 405 reproduces a carrier wave of the intermediate 
frequency band as an output of the RF converter 402 by 
the synchronism dedicated spread code PNO. 

The reproduced carrier wave is supplied together 
with the output of the RF converter 402 to the reverse 
spread modulator 406 and a baseband signal is gener- 



ated. The baseband signal is reverse spread modulated 
every spread code series by the (n) spread code series 
PN1 to PNn generated by the spread code generating 
circuit 404, thereby obtaining (n) parallel data. The re- 
5 verse spread modulator 406 stores a correlation value 
of the products of one period of the (n) spread code se- 
ries and the reception signal into the channel number 
detecting circuit 407. 

In the channel number detecting circuit 407, when 
an absolute value of the correlation value of each chan- 
nel is equal to or smaller than a predetermined value, it 
is determined that the data is not transmitted by the 
channel. That is, the number of channels in each of 
which the absolute value of the correlation value is equal 
to or larger than the predetermined value is counted. A 
count value is outputted as a multiplex number (m) to 
the parallel number controlling circuit 408. The parallel 
number controlling circuit 408 controls the parallel 
number of the parallel-serial converter 409 in accord- 
ance with the inputted multiplex number (m). That is, in 
the parallel-serial converter 409, the parallel number is 
set by the parallel number controlling circuit 408, only 
the (m) valid data among the (n) parallel data demodu- 
lated by the reverse spread modulator 406 is converted 
into serial data and the serial data is outputted. The out- 
putted reproduction data is inputted to the transmission 
error detecting circuit 203 and communication protocol 
unit 205 shown in Fig. 2. The error rate of the transmitted 
data is detected by the transmission error detecting cir- 
cuit 203. 

As mentioned above, according to the first embod- 
iment of the invention, the transmission error rate of the 
reception signal is detected on the reception side and 
the detection result is transmitted to the transmission 
side. When the detection result shows a high error rate, 
it is determined that the transmission state is bad, there- 
by controlling so as to reduce the number of channels. 
Thus, an influence by multipath fading is eliminated. 
Even if the transmission data amount is decreased, a 
preferable radio transmission corresponding to the 
transmitting situation can be performed. 

According to the invention, by providing the trans- 
mission error detecting circuits for both of the transmis- 
sion and reception sides, similar processes can be ex- 
ecuted on both of the transmission and reception sides, 
so that a preferable radio transmission immediately cor- 
responding to the error state can be performed. 

(Second embodiment) 

Figs. 5 and 6 are block diagrams showing radio 
communicating apparatuses (A) and (B) using the 
spread spectrum communication (code division multi- 
plex) as a second embodiment according to the inven- 
tion. The radio communicating apparatus (A) of Fig. 5 
and the radio communicating apparatus (B) of Fig. 6 bi- 
directionally execute radio transmissions. 

In the second embodiment, the component ele- 
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merits which are the same as or correspond to those in 
the first embodiment are designated by the same refer- 
ence numerals and their detailed descriptions are omit- 
ted. 

In Fig. 5, reference numeral 501 denotes a channel 
number switching circuit and 502 indicates a spread 
spectrum communication unit. 

In Fig. 6, reference numeral 601 denotes a display 
circuit, 602 a spread spectrum communication unit, and 
603 a channel number switching circuit. 

The operations of the radio communicating appara- 
tuses (A) and (B) constructed as mentioned above will 
now be described hereinbelow. 

In a manner similar to the first embodiment, an in- 
formation signal which was spread spectrum modulated 
and which uses the code division multiplex is transmit- 
ted through the spread spectrum communication unit 
108 and antenna 110 of the radio communicating appa- 
ratus (A). The transmitted information signal is received 
by the antenna 201 of the radio communicating appara- 
tus (B) and is inputted to the spread spectrum commu- 
nication unit 202. As described in the first embodiment, 
the radio communicating apparatus (B) demodulates 
(reverse spread modulates) the received signal and 
supplies the demodulated signal to the transmission er- 
ror detecting circuit 203. The transmission error detect- 
ing circuit 203 detects a transmission error rate by using 
an error detection code added to the reception data. The 
detection result is displayed by the display circuit 601 
by various display methods. In the case where the in- 
formation signal received by the radio communicating 
apparatus (B) is the error rate data detected by the radio 
communicating apparatus (A), the error rate data is dis- 
played by the display circuit 601 through the transmis- 
sion error detecting circuit 203. Thus, information indic- 
ative of the error rate of the transmission signal which 
was obtained latest is displayed on the display circuit 
601. 

The display circuit 601 has a display circuit such as 
CRT monitor, liquid crystal panel, or the like. The same 
device as the monitor 208 can be also used as a display 
circuit 601. The user can judge a transmitting situation 
by the error rate information that is displayed by the dis- 
play circuit 601 . For example, when a transmitting situ- 
ation is bad, the number (m) of code division multiplexes 
(multiplex number) which is set in the radio communi- 
cating apparatus (A) or (B) by the channel number 
switching circuit 501 or 603 is reduced and an informa- 
tion amount of the transmission signal can be manually 
set so that it is preferable for the user. 

That is, in the second embodiment of the invention, 
the user can discriminate a transmitting situation by the 
error rate information which is displayed on the display 
apparatus. Thus, by using external change-over switch- 
es such as channel number switching circuits 501 and 
603, the user himself can control the multiplex number. 
A transmitting state can be also set so that it is prefer- 
able to the user. 



According to the embodiments as described above, 
the modulating process of the information signal which 
is outputted is controlled by the error rate of the signal 
which was transmitted in the past, so that the optimum 
s data transmission of a low error rate in the situation of 
the transmission path can be performed. 

According to the embodiments, the transmission 
side and the reception side recognize situations of the 
transmission paths and control the modulating process 
of the information signal which is transmitted, respec- 
tively, so that the optimum data transmission can be per- 
formed in a real-time manner. 

According to the embodiments, the situation of the 
transmission path when the information signal is trans- 
mitted is discriminated in accordance with the error rate 
of the transmitted information signal and the multiplex 
number of the information signal to be transmitted is var- 
iably controlled in accordance with the discrimination re- 
sult, so that the optimum data transmission of a low error 
rate can be performed. 

According to the embodiments, by displaying the in- 
formation indicative of the situation of the transmission 
path to the user, the user can visually judge the situation 
of the transmission path, so that the transmission speed 
and transmission quality which are optimum to the user 
can be set. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential char- 
acteristics thereof. 

For example, the embodiments have been de- 
scribed with respect to the system for spread spectrum 
communicating the image information between the ra- 
dio communicating apparatus (A) having the image 
pickup unit to form image information and the radio com- 
municating apparatus (B) having the monitor unit which 
can display the image information. However, even in a 
system such that a plurality of such two radio commu- 
nicating apparatuses exist, a radio communication hav- 
ing a function similar to that of the present invention can 
be performed. 

Therefore, the above-mentioned embodiments are 
merely examples in all respects, and must not be con- 
strued to limit the invention. 

The scope of the present invention is defined by the 
scope of the appended claims, and is not limited at all 
by the specific descriptions of this specification. Further- 
more, all of the modifications and changes belonging to 
equivalents of the claims are considered to fall within 
the scope of the present invention. 



Claims 

1. An information signal communicating apparatus 
55 comprising: 

(a) receiving means for receiving a signal trans- 
mitted from an outside; 



75 



20 



25 



30 



35 



40 



45 



7 



13 



EP 0 833 475 A2 



14 



(b) detecting means for detecting an error state 
of the reception signal received by said receiv- 
ing means; 

(c) modulating means for modulating an infor- 
mation signal in accordance with a detection re- 
sult of said detecting means; and 

(d) output means for outputting the information 
signal modulated by said modulating means. 

2. An apparatus according to claim 1 , wherein 

said modulating means includes dividing 
means for dividing said information signal into 
one or more information signal trains, and 
said modulating means modulates each of said 
one or more information signal trains divided by 
said dividing means. 

3. An apparatus according to claim 2, wherein 

said modulating means includes forming 
means for forming one or more different code 
series, and 

said modulating means modulates each of said 
one or more information signal trains divided by 
said dividing means by using said one or more 
code series formed by said forming means. 

4. An apparatus according to claim 3, wherein said 
modulating means multiplexes said one or more in- 
formation signal trains modulated by using said one 
or more different code series. 

5. An apparatus according to claim 3, wherein said 
modulating means further includes setting means 
for setting the number of said information signal 
trains which are divided by said dividing means and 
the number of said code series which are formed 
by said forming means in accordance with a manual 
operation. 

6. An apparatus according to claim 3, wherein said de- 
tecting means detects an error state of said recep- 
tion signal by using an error detection code added 
to said reception signal. 

7. An apparatus according to claim 1 , wherein said 
modulating means spread spectrum modulates 
said information signal by using a code division mul- 
tiplex. 

8. An apparatus according to claim 7, wherein said 
output means radio transmits the information signal 
modulated by said modulating means. 

9. An apparatus according to claim 1 , wherein 

said reception signal includes the image infor- 



mation formed by an image pickup apparatus, 
and 

said image pickup apparatus photographs an 
optical image of an object to be photographed 
s and forms image information from said photo- 

graphed signal. 

1 0. An apparatus according to claim 9, wherein said de- 
tecting means detects an error state of said recep- 

10 tion signal by using an error detection code added 
to said reception signal. 

11. An apparatus according to claim 10, wherein said 
output means can also output error information 

15 showing the error state of said reception signal. 

12. An apparatus according to claim 11, wherein said 
error information is outputted to a transmitting 
source of said reception signal. 

20 

1 3. An apparatus according to claim 1 , further compris- 
ing: 

display means for displaying the error state de- 
25 tected by said detecting means. 

14. An information signal communicating apparatus 
comprising: 

30 (a) receiving means for receiving a signal to 

which an error detection code is added; 
(b) detecting means for detecting an error rate 
of the signal received by said receiving means 
by using said error detection code; 
35 (c) modulating means for modulating an infor- 

mation signal; and 

(d) control means for controlling a modulating 
process of said modulating means in accord- 
ance with a detection result of said detecting 
40 means. 

15. An apparatus according to claim 14, wherein 

said modulating means includes dividing 
45 means for dividing said information signal into 

one or more information signal trains and form- 
ing means for forming one or more different 
code series, and 

said modulating means modulates each of said 
so one or more information signal trains by using 

said one or more different code series. 

16. An apparatus according to claim 15, wherein said 
modulating means multiplexes each of said one or 

55 more information signal trains modulated by using 
said one or more different code series. 

17. An apparatus according to claim 15, wherein said 
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control means controls the number of said informa- 
tion signal trains which are divided by said dividing 
means and the number of said code series which 
are formed by said forming means in accordance 
with a detection result of said detecting means. 

18. An apparatus according to claim 14, further com- 
prising: 

transmitting means for radio transmitting the in- 
formation signal modulated by said modulating 
means, 

and wherein said transmitting means can also 
transmit error information showing the error 
rate detected by said detecting means. 

19. An apparatus according to claim 18, wherein said 
error information is transmitted to a transmitting 
source of the signal received by said receiving 
means. 

20. An apparatus according to claim 1 9, wherein 

said signal received by said receiving means 
includes the image information formed by an 
image pickup apparatus, and 
said image pickup apparatus photographs an 
optical image of an object to be photographed 
and forms image information from said photo- 
graphed signal. 

21. An information signal communicating apparatus 
comprising: 

(a) modulating means for modulating an infor- 
mation signal; 

(b) output means for outputting the information 
signal modulated by said modulating means; 

(c) receiving means for receiving external error 
information; and 

(d) control means for controlling a modulating 
process of said modulating means in accord- 
ance with the error information received by said 
receiving means. 

i 

22. An apparatus according to claim 21 , wherein 

said modulating means includes dividing 
means for dividing said information signal into 
one or more information signal trains and form- 
ing means for forming one or more different 
code trains, and 

said modulating means modulates each of said 
one or more information signal trains by using 
said one or more different code trains. 

23. An apparatus according to claim 22, wherein said 
modulating means multiplexes said one or more in- 



formation signal trains modulated by using said one 
or more different code series. 

24. An apparatus according to claim 22, wherein said 
s control means controls the number of said informa- 
tion signal trains which are divided by said dividing 
means and the number of said code series which 
are formed by said forming means in accordance 
with said error information. 

10 

25. An apparatus according to claim 24, wherein said 
control means further includes setting means for 
setting the number of said information signal trains 
which are divided by said dividing means and the 

75 number of said code series which are formed by 
said forming means in accordance with a manual 
operation. 

26. An apparatus according to claim 21, wherein said 
20 modulating means spread spectrum modulates 

said information signal by using a code division mul- 
tiplex. 

27. An apparatus according to claim 26, wherein said 
25 output means radio transmits the information signal 

modulated by said modulating means. 

28. An apparatus according to claim 21, further com- 
prising: 

30 

an image pickup apparatus for photographing 
an optical image of an object to be photo- 
graphed and forming image information from 
said image pickup signal, 
35 and wherein said information signal includes 

the image information formed by said image 
pickup apparatus. 

29. An apparatus according to claim 21, wherein said 
40 error information is information showing an error 

rate of the information signal outputted from said 
output means. 

30. An apparatus according to claim 29, wherein said 
45 error information is detected by an error detection 

code included in said information signal. 

31. An apparatus according to claim 21, further com- 
prising: 

so 

display means for displaying an error state re- 
ceived by said receiving means. 

32. An information signal communicating apparatus 
55 comprising: 

(a) dividing means for dividing an inputted in- 
formation signal into one or more data trains; 
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(b) forming means for forming one or more dif- 
ferent code series; 

(c) modulating means for modulating each of 
said one or more data trains by using said one 
or more different code trains; 

(d) detecting means for detecting a transmitting 
situation by an error state of a signal which was 
transmitted in the past; and 

(e) control means for controlling the number of 
divisions of said dividing means in accordance 
with a detection result of said detecting means. 

33. An information signal communicating apparatus 
comprising: 

(a) receiving means for receiving an informa- 
tion signal which was modulation processed in 
accordance with an error state of a signal which 
was transmitted in the past; 

(b) discriminating means for discriminating the 
modulating process of the information signal re- 
ceived by said receiving means; and 

(c) demodulating means for demodulating said 
information signal in accordance with a discrim- 
ination result of said discriminating means. 

34. An information signal communication system com- 
prising: 

(a) receiving means for receiving a signal trans- 
mitted from an outside; 

(b) detecting means for detecting an error state 
of the signal received by said receiving means; 

(c) transmitting means for transmitting error in- 
formation indicative of the error state detected 
by said detecting means; and 

(d) modulating means for modulating an infor- 
mation signal in accordance with the error in- 
formation transmitted by said transmitting 
means. 

35. An information signal communicating method com- 
prising: 

(a) a receiving step of receiving a signal trans- 
mitted from an outside; 

(b) a detecting step of detecting an error state 
of the reception signal received in said receiv- 
ing step; 

(c) a modulating step of modulating an informa- 
tion signal in accordance with a detection result 
obtained in said detecting step; and 

(d) an output step of outputting the information 
signal modulated in said modulating step. 

36. An information signal communicating method com- 
prising: 



(a) a receiving step of receiving a signal to 
which an error detection code is added; 

(b) a detecting step of detecting an error rate of 
the signal received in said receiving step by us- 
ing said error detection code; 

(c) a modulating step of modulating an informa- 
tion signal; and 

(d) a control step of controlling a modulating 
process in said modulating step in accordance 
with a detection result obtained in said detect- 
ing step. 

37. An information signal communicating method com- 
prising: 

(a) a modulating step of modulating an informa- 
tion signal; 

(b) an output step of outputting an information 
signal modulated in said modulating step; 

(c) a receiving step of receiving external error 
information; and 

(d) control means for controlling a modulating 
process in said modulating step in accordance 
with error information received in said receiving 
step. 

38. An information signal communicating method com- 
prising: 

(a) a dividing step of dividing an inputted infor- 
mation signal into one or more data trains; 

(b) a forming step of forming one or more dif- 
ferent code series; 

(c) a modulating step of modulating each of said 
one or more data trains by using said one or 
more different code series; 

(d) a detecting step of detecting a transmitting 
situation by an error state of a signal which was 
transmitted in the past; and 

(e) a control step of controlling the number of 
divisions in said dividing step in accordance 
with a detection result obtained in said detect- 
ing step. 

39. An information signal communicating method com- 
prising: 

(a) a receiving step of receiving an information 
signal which was modulation processed in ac- 
cordance with an error state of a signal which 
was transmitted in the past; 

(b) a discriminating step of discriminating the 
modulating process of the information signal re- 
ceived in said receiving step; and 

(c) a demodulating step of demodulating said 
information signal in accordance with a discrim- 
ination result obtained in said discriminating 
step. 
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40. An information signal transmitter apparatus com- 
prising spread modulation means for spread mod- 
ulating data to be transmitted to a receiver, means 
for transmitting the spread modulated data, and 
means responsive to new data received from said 5 
receiver to control said spread modulation means 

to reduce errors in transmission. 

41. An information signal receiver apparatus compris- 
ing means for receiving spread modulated data io 
from a transmitter; error means for detecting errors 

in the received spread modulated data, means for 
demodulating the received data, and means for 
transmitting to the transmitter an error signal gen- 
erated by said error means. 75 

42. A transmitter system comprising a transmitter ap- 
paratus as claimed in claim 40 and a receiver ap- 
paratus as claimed in claim 41 . 



43. A system as claimed in claim 42, wherein each ap- 
paratus has error means for detecting errors in 
transmissions received from the other apparatus. 
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(54) Control of modulation process based on detected error rate 



(57) A communicating apparatus which received a 
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transmitting situation of a transmission path by an error 
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ratus controls a modulating process of an information 
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mission path and a process such that a transmission er- 
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